Interaction between a phorbol ester and dopamine DA1 receptors on vascular smooth muscle.
The interaction between dopamine DA1 receptors and a phorbol ester was studied to elucidate the role of protein kinase C in the response of this receptor. The in vitro binding of [3H]Sch 23390 to DA1 receptor sites on vascular smooth muscle cells was saturable. The extent of [3H]Sch 23390 binding to phorbol ester-treated cells was increased without any change in the dissociation constant. The production of adenosine 3',5'-cyclic monophosphate (cAMP) in response to DA1 receptor stimulation was enhanced by preincubation of vascular smooth muscle cells with the phorbol ester for 4 h. However, no enhancement was observed when the medium used for preincubation was supplemented with a protein kinase C inhibitor. Direct stimulation of stimulatory guanine nucleotide-binding regulatory protein with 5-guanylylimidodiphosphate and direct stimulation of adenylate cyclase with forskolin produced no significant differences in cyclase levels between phorbol ester-treated and untreated cells. These results suggest that activation of protein kinase C triggers an increase in the membrane expression of DA1 receptors, thereby enhancing receptor-coupled cAMP generation.